Scapulothoracic dissociation is a rare but devastating injury complex involving high velocity blunt trauma to the osseous, muscular, neurologic, and vascular structures of the shoulder girdle. Often seen following a motor vehicle or motorcycle accident, this injury complex presents with vascular trauma in over 80% of cases. We present a unique case of scapulothoracic dissociation secondary to a self-inflicted shotgun wound to the shoulder, not previously reported in the literature. The patient presented in hemorrhagic shock, with an open wound to the chest, and a flaccid, pulseless left upper extremity. Imaging was consistent with subclavian artery transection with thrombosis. He underwent successful upper extremity revascularization with a hybrid approach including open wound exploration and endovascular repair of the subclavian artery. Furthermore, we review the diagnosis and treatment of scapulothoracic dissociation and discuss the safety of emerging hybrid vascular techniques in the management of subclavian and axillary vessel trauma.
scapular fracture, and partial transection of the left subclavian artery with suspected thrombosis (Fig. 1) .
The patient was taken emergently to the hybrid operating suite where he underwent wound exploration by trauma surgery. The wound was extended by infraclavicular incision to control hemorrhage and gain proximal vessel control with ligation of the thyrocervical trunk. Intra-operatively, the patient remained hemodynamically labile necessitating further blood transfusion. A sub-xyphoid pericardial window was created to evaluate the pericardial effusion seen on FAST with no cardiac tamponade or injury found. The sub-xyphoid incision was closed and the chest wound packed for continued hemostasis. Overall, he received six units PRBC, six units fresh frozen plasma, and one unit of platelets.
Vascular surgery simultaneously worked to repair the subclavian artery via left brachial artery cutdown. Retrograde access was achieved with a micro-puncture needle and a selective catheter utilized to traverse the area of injury. Angiography revealed flow proximal to the lesion with an abrupt cutoff and distal reconstitution of flow. Contrast extravasation was noted from several muscular branches just distal to the injured vessel. Two Viabahn covered stents (GORE, Flagstaff AZ), 8 mm × 5 cm and 8 mm × 10 cm were then placed with overlap of 2 cm (Figs. 2, 3 ). Repeat angiography showed a patent subclavian artery and intact flow to the distal extremity without active extravasation. There were palpable radial and ulnar pulses. He was stabilized in the intensive care unit and underwent delayed wound closure on hospital day three with subsequent extubation. Scapulothoracic dissociation was diagnosed based on imaging and physical exam (Fig. 4) . Orthopedic surgery and Neurology each elected for supportive management. The left upper extremity remained well perfused with palpable pulses. Function slowly improved with return of elbow and wrist flexion/extension and weak grip strength. He was ultimately discharged to inpatient psychiatry on Aspirin 81 mg and Plavix 75 mg daily but failed to return for follow-up.
Discussion
Scapulothoracic dissociation is a potentially limb-and life-threatening injury complex seen following blunt trauma to the shoulder girdle involving substantial distraction force. Originally described by Oreck et al. [1] , SD presents with a laterally displaced scapula and ipsilateral acromioclavicular joint separation, with varying degrees of brachial plexus disruption and subclavian vessel injury [2] . Up to 79% of reported cases involve high-speed motor vehicle or motorcycle collisions. This "distracting force" is thought to originate from a sudden deceleration while the extremity remains gripped to a steering wheel or handle bar [2] . Our patient presented with SD in the setting of combined penetrating and blast induced blunt trauma, not previously described in the literature. Diagnosis is determined by the scapular index, or the ratio of distance from a thoracic spinous process to the medial border of both scapulae on a non-rotated AP chest radiograph [1] . Increased lateral displacement of the scapula greater than 1 cm or a scapular index of greater than 1.29 is consistent with SD [2] . No standardized management algorithm exists given the rare and variable presentations. Need for immediate surgical intervention is often based on level of vascular injury. Musculoskeletal reconstruction is frequently warranted but timing varies based on hemodynamic and neurologic stability [2] . Neurologic management options include observation, neurolysis, nerve repair/grafting, tendon or muscle transfers, and amputation. Reported mortality is approximately 10% and up to 21% of patients undergo early above elbow amputation [2] .
While SD is discussed primarily in Orthopedic literature, awareness is important for vascular and trauma surgeons alike. Vascular injury is reported in up to 88% of cases, most often presenting as thrombosis of the subclavian artery [2] . Initial management once consisted of open repair with either lateral thoracotomy or median sternotomy to control subclavian bleeding. However, surgical exploration often revealed subclavian artery and vein thrombosis with blood loss from "torrential hemorrhage issuing from myriad perforating arteries and veins of the chest wall" [3] . As such, angiography of the injured extremity is recommended in the hemodynamically stable patient to distinguish vascular lesions. Identified injuries may then be repaired by open bypass grafting, endovascular stent grafting, or combined hybrid techniques [2] . One report offers observation alone as a viable option in injuries without active extravasation [6] .
Surgical management of subclavian and axillary vessel trauma is challenging. Open repair remains the primary approach to penetrating vascular injuries [5] but involves several highly morbid exposures. Patients who present in extremis may require resuscitative thoracotomy to control subclavian artery hemorrhage by direct apical thoracic pressure. Proximal control of the subclavian artery may necessitate median sternotomy, lateral thoracotomy, limited or trap door sternotomy, or a supraclavicular incision with distal extension [4] . Of course the presence of concomitant thoracic and abdominal injuries must be considered requiring a combination of incisions.
Expanding endovascular and hybrid techniques provide a solution to difficult and morbid surgical exposure. Recent review of a prospective registry of trauma patients with vascular injury revealed that endovascular techniques were mostly used in blunt, noncompressible torso injuries but infrequently utilized in penetrating and limb injuries [5] . Endovascular approaches, however, provide the benefit of remote access, avoiding surgical dissection in a traumatized area and decreasing the risk of injury to important adjacent structures [7] . A Western Trauma multicenter review addressed contemporary management of subclavian and axillary artery injury showing low early complication rates and equal limb salvage in open and endovascular techniques [4] . Similar case reports support a hybrid approach for timely control of hemorrhage in the unstable patient while providing access for revascularization and definitive repair [8] . In the setting of uncertain neurologic dysfunction and recovery, endovascular stent grafting may also provide a bridge to open bypass grafting once the patient is hemodynamically stable and surgically optimized. Although debate remains concerning stent graft outcomes in unreliable populations, limited studies have demonstrated acceptable risk [9] .
Conclusion
Awareness and a high level of suspicion is paramount in timely identification of this rare but destructive injury complex. As the availability and utilization of hybrid operating suites grows, endovascular and hybrid approaches offer a safe approach for hemorrhage control and definitive vascular repair in the unstable trauma patient.
